: CtosiH Benes, Xpucto [lo6b4yeB / SAP Labs Bulgaria
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KakBo We Hay4a B cneaBawuTte 3 X 45 MUHYTUN?

OCHOBHUTE MOHATUA U XapaKTEPUCTUKN Ha 0BnadYHUTE U3YNCNEHNS
Kakso e ObnakbT - KaTo MHdpaCTpPyKTypa, nnatdopma 1 NPUoKeEHUs
[MpeanmcTBa 1 NpeansBuKaTencTea

ApxutekTtyparta Ha SAP NetWeaver Cloud

© 2012 SAP AG. All rights reserved.
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Umano eaHo Bpeme...

I whiriwing
[MbpBUAT real-time komnoTbp (1951 .

[NpouecopHa mowHocT oT 20 KIPS
(Xvnagu NHCTPYKUMN B CeK.)

3eaman e nnouy, Ha YeTupeTaxHa
crpaga

18 000 namnu ¢ mowHocT 50W

MeraBaToBa enekTpoLeHTpana B .
Ma3eTo st

HVAC uHcTanauua Ha nokpuea

© 2012 SAP AG. All rights reserved. Public




KnueHT-cbpBbBP MOAEeNbT AHeC

== zEnterprise EC12 (zEC12)
5.5 GHz hexa-core chip

78,000 MIPS

[o 120 npouecopHu sapa

[1o 3 TB nameT

MOS Technology 6502 0.500 MIPS at 1 MHz
Motorola 68000 0.700 MIPS at 8 MHz

Intel 486DX 254 MIPS at 66 MHz

ARM Cortex-A 82,000 MIPS at 1.0 GHz
Intel Core i7 Extreme 177,730 MIPS at 3.33 GHz

Edition 3960X (Hex core)

© 2012 SAP AG. All rights reserved. Public




KakBo e Cloud Computing?

“Cloud computing e

./ o e
?¥ W \S“;
aRyes j N3MNOSI3BAaHETO HAa U3YUCIUTENTHN pecypcu (xapayep n copryep),
W [OCTaBSAHW KaTo ycryra no Mpexa (Ham-4yecto MiutepHer).”

© 2012 SAP AG. All rights reserved. Public




5 0CHOBHM cloud xapaKTepuCcTUKu

ABTOMaTM4Ha ycnyra npu nomckBaHe (On demand self-service)
LLiInpoKkoneHToB UHTEPHET AOCTbLIN

BaHka 3a pecypcu (Resource pooling)
HesaBucum ot MeCTOHaxXoXaeHneTo

EnactnyHocT

U3amepuma ycnyra

© 2012 SAP AG. All rights reserved.



Oo6wwm cloud xapakTepuUCTUKH

Cloud computing 4yecTo ce xapakTepusupa CbC:

o MawabunpyemocTt

o Buptyanusauusa

o EBTWH copTyep

o l'eorpadpcka pasnpeneneHocT

o Service opueHTaums

o MogepHu TeEXHOMOrMM 3a CUrypHoCT

o MNMony4yaBaHe Ha pecypcu Npu NOUCKBaHE

o OcBoboXaaBaHe Ha pPecypcu, Korato NoBeYe He ca HYXXHWU
o lNnawalw camo 3a ToBa, KOETO CU Nnonasarl

o BbanonasaHe OT OCHOBHUTE KOMMNETEHUMN Ha OpyruTe

o ObpbluaHe Ha MKcMpaHaTa LeHa B nnasalla

© 2012 SAP AG. All rights reserved. Public




Buprtyanusauusa Ha nnatd¢gopmara

“ICloud computing] e ocHoeaH Ha omOesiTHemo Ha eawiemo fnpPusioKeHue om
UHpacmpykmypama Ha Kosimo mo ce u3nbJjiHsea”
- Steve Herrod, CTO Ha VMware

YnnbTHABA KanauuteTta Ha (pM3nvyecKkute CbpBbpPU

maBHaTa (host) onepauMoHHa cuctemMa npeaocTtaBA HUBO Ha
abcTpakuusa 3a cTapTupaHe Ha BUpTyanHu (guest) onepaulMOHHMU
cuctemu

OcHOBeH e xunepBam3opbT

[laBa Bb3MOXHOCT Ha guest onepauMoHHUTE CUCTEMU A Ce U3NbIIHABAT B U3onauus ot
apyrm OS

I'Io,u,npb»(l(a Ha pa3imiM4Hn Bnaose ornepaumMoHHM CMCTEMHU

[laBa BbL3MOXHOCT 3a MPEHOCMMOCT Ha BUPTyariHUTe CbPBbpPU MeXAay
dn3nvyecknte CbpBHLPU

3acunBa curypHocTTa Ha ¢husunyeckmst host cbpBbBLP

© 2012 SAP AG. All rights reserved. Public




Moaenu 3a npegoctaBssHe U KOHCyMUpaHe Ha codTyep

on-premise on-demand on-device

> Google play le

© 2012 SAP AG. All rights reserved. Public



O6OnaKkbT: NpeaAMMCTBA N Bb3MOXXHOCTHU

OnTuMM3npaH LeHoBM Moaen

.‘

4= [HocTbn Ao NpunoxeHnsiTa oT BCskbae
‘? bbp3 uMKbN Ha pa3paboTka u cTuraHe o nasapa
: Mogen 3a paswmpsiBaHe Ha on-premise cogpTyep

@ BpaTta kbM MOBUHUTE yCTpOMCTBA

© 2012 SAP AG. All rights reserved.
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OOnakbT

NMPUNOXEHUA —
SaaS

MNTATOOPMA H‘
PaaS

MHOPACTPYKTYPA Y |
laaS

© 2012 SAP AG. All rights reserved.



Cogpmyep kamo ycrnyea (SaaS). [laBa BbL3MOXHOCT Ha noTpebutenurte
&3 na nsnonssar copTyepHU NpUnoxeHns padoTteLuy Bbpxy obnayHa
Saas NHGPACTPYKTYypa U AOCTBLIMHU OT Pa3fiMYHN KITMEHTCKN YCTPOUCTBA Npes3
“TbHBK” KINUEHTCKN MHTepdenc (Hanpumep yeb bpaysbp). KnneHTbT He
yrnpasnsiBa U He KOHTpOnupa cboTBEeTHaTa obravyHa MHPaCcTPyKTypa,
MpeXxa, CbPBbPU, OnepauoOHHN CUCTEMU, XPaHUNULLA Ha OaHHU U T.H.
HaCTPOMKN Ha MPUNOXEHNETO.

[Tpumepu

Google Mail, Google Docs, Facebook, YouTube, salesforce.com
peer-to-peer computing (BitTorrent, Skype), Flickr, Picassa

© 2012 SAP AG. All rights reserved.




Hgbpacmpykmyma kamo ycriyea (laaS). [laBa Bb3MOXHOCT Ha
/ 4 noTpebutenuTe ga 3adaBAT M NosfyyaT NnpoUeCopPHU Pecypcu,

laaS  MNPOCTPAHCTBO 3a CbXpaHeHWe Ha OaHHU, MPEXOBU N OPYrn OCHOBHMU
N3YNCITNTESNTHN PECYPCU, KbAETO NMNOTPEDUTENAT MOXE Aa Pasrnonoxu u
N3NbnHsABa Npoun3sorneH codtyep (BkS. OnepauymMoHHN CUCTEMU U
npunoxeHns). NotpedbntenaT He ynpasnsBa U He KOHTponupa
CbOoTBeTHaTa obnayHa MHMpPacTpyKTypa, HO MMa KOHTPOI BbpXYy
ornepaunoHHUTE CUCTEMU, MPEXOBUTE KOMMOHEHTU (Hanpumep firewalls,
load balancers u T.H.) 1 pa3nonoXxeHnTe NPUNOXEHNS.

lTpumepu

Amazon EC2, Google Compute Engine, HP Cloud, Rackspace Cloud

© 2012 SAP AG. All rights reserved.




[lnamgbopma kamo ycriy2a (PaaS). [laBa Bb3MOXHOCT Ha
noTpebutenuTe ga pasnonaraT Bbpxy obnadHa nHpacTpykTypa

PaaS cbagageHu oT TAX NPUNOXKEHUS, U3NON3BaKM €31LM 3a NporpaMupaHe u
MHCTPYMEHTU, NogabpXXaHu oT nnatdopmara (Hanpumep Java,

Python, .NET). [NoTpebutenute He ynpaensaBaTt U He KOHTponupar
CbOoTBeTHaTa obnayHa MHMpPacCTpPyKTypa, Mpexa, CbpBbPMU,
ornepaunoHHN CUCTEMUN UNU XPaHUNULLA Ha OaHHWU, HO UMAT KOHTPOr
BbPXY MPUITOXEHUATA CU N KOHUrypauusita Ha hosting cpegaTta mnm.

lTpumepu

Google App Engine, SAP NetWeaver Cloud, Amazon Elastic Beanstalk,
Cloud Foundry, Heroku, EngineYard, force.com, Windows Azure

© 2012 SAP AG. All rights reserved.




EBonouusa Ha UYucnuTenHuTe nnatgopmu

NHdopacTpykTypa
OnepaunoHHa cuctema

[MpunoxeHud
NHTepdenc
DyHKLMN
Mopaynum

NHCTpymMeHTHU 3a
pa3paboTka

[leckton
1980-Te
PC (Intel/Seagate)
Unix/Windows
CopTyepHU NpUnoxeHns
APl Ha nnaTdopmarta
[Mognporpamm
Custom KOHTponu

IDE

Obnak
2010-Te
laaS (Amazon)
PaaS
SaaS

APl Ha nnaTdopmaTta
Yeb ycnyru

KomnoHeHTH (Hanpumep
Java EE)

IDE

ObnakbT eBonOMpa No CXoA4eH HAa4YUH C NPeaxoaHNTE N3YNCIINTENHN NnaTtdopmm

© 2012 SAP AG. All rights reserved.
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BuooBe obnauu

Ob6LeCcTBEHO AOTBMNEH, NPUTEXaBaH OT opraHn3aums
npeanarawa obnadHum ycnyrm

NMyonunyeH

[JoCTbNbT € orpaHnyeH Oo CnyXuTenute Ha gageHa
opraHu3aumsi, KOATO ro nputexasa (UNU ro € Haena).

YacTeH Moxxe ga ce ynpasnsasa OT camarta opraHusauusara unm
BbHLLUHA OpraHu3aums, 1 MoXe Ja ce HaMupa KakTo B,
Taka n U3BbH odncuTEe Ha opraHusaumsaTa

ObnakbT € MHTerpaumsa Ha asa unm noseve nyoennyHn unu
Xu6puaeH YacTHW obnaka, KOUTO ca CBbP3aHU C TEXHOMOrS,
No3BoMsBaLLE NPEHOCUMOCT Ha JAaHHUTE U NPUNOXKEHUATA

© 2012 SAP AG. All rights reserved.
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MawabupaHe (Scalability) n EnactuuyHocT

MawabupaHe (Scalability) e cnocobHocTTa Ha AageHa cuctema ga noeme no-
ronsiMo HatoBapBaHe 4pe3 gobaBsiHe Ha pecypcu — unu Ypes gobaBsHe Ha no-
MOLLIEH Xapayep (npouecopu, NameT) Ha OTAeNeH erNeMeHT Ha cuctemara
(BepTukanHa mawabupyemocT, scale up), nunun ypes gobaBaHe Ha HOBU ENEMEHTU
KbM cuctemMaTta (Xopu3oHTarnHa mawadupyemocT, scale out).

EnacmuyHocm e cnocoBbHOCTTa Aa yBenuyaeawl 1 Hamansisaw AMHaMU4HO w
aBTOMaTU4YHO N3MOSI3BaHNTE U3YUCNUTESTHU PECYPCU Crioped HaToBapBaHETO Ha
cuctemarta. Ta e edHo oT oyaameHTanHuTe ceorcTBa Ha Obnaka, KbaeTo
noTpebutenuTe nnawart 3a U3non3BaHnUTe pecypcu (pay-per-use).

© 2012 SAP AG. All rights reserved. Public




LeHa Ha nHdpacTpyKTypaTa 4
”

||||||||||||||||||||||||||||||||

9

: | -
Tebpae ronsm . P s
W3NULLIEeH KanauuTeT y/r A ”
. ”
 — - .7
ronsiMm KanurtaneH - ;'E_#‘--q.TOKy—I.IJ,O cu 3arybuxTe
pasxop, KNUeHTUTe

== == == [IPOrHO3MpaHO HaTOBapBaHe

PeanHo HaTOoBapBaHe

----------- BepTtukanHo mawabupaHe

=== = == Xopwu3soHTanHo mawabupaHe

s ABTOMaTM4YHa €1aCTUYHOCT

>

Bpeme
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CnopgensiHe Ha pecypcu

PecypcuTe Morat Aa ce cnoaensaT Ha HAKOJ1IKO HUBaA.

Xapayep Buptyanusaums
OnepaunoHHa cuctema MHOronpoLuecHoOCT U
MHOronoTpedunTenHocT

[MpunoxeHune Multi-tenancy

© 2012 SAP AG. All rights reserved.
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Multi-tenancy

EnHa nHCTaHUMSA Ha NPUNOXEHNETO MOXe Aa 0bcnyXBa MHOTO
KINUEHTH.

Multi-tenancy e obpatHoTO Ha multi-instance, npn KOUTO Ha
BCEKUM KITMEHT Ce ocurypsiea CObCTBEH CbPBBLP, B KONTO paboTu
cobcTBEHA MHCTAHUUA Ha MPUNOXEHMETO.

—
—
e
3
B
p—
L

=N I N

| Tenant2 B e .

Tenanﬂ I N N

I N N

@‘U I N .

@@ L= I .
Tenant4

Tenant3
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PeanuaunpaHe Ha Multi-Tenancy

Multi-tenancy Ha gaHHuTe

Shared

Isolated Separated DB Separate Schemal Shared Schema

Multi-tenancy rno Bpeme Ha U3nbfiIHeHnEe

© 2012 SAP AG. All rights reserved. Public




NMporpameH mogen B Obnaka

Yeb ycnyrn (SOAP, REST)

[MapanenuanpaHe 1 acuHXpoHHa obpaboTka (queues, MapReduce)
OucTtpnbyTtupanm 6asn gaHHn u gannosu cuctemm (Hadoop, GFS)
OucTtpnbyTtupanm kewose (Memcached)

KomnosupaHe / mashup

KOMMOHEHTU C OTBOPEH KoA

Stateless

Multi-tenant

© 2012 SAP AG. All rights reserved. Public




NpeousBukatencrTea n puckose B Obnaka

Q: Rate the challenges/issues ascribed to the ‘cloud’/on-demand model
(1=not significant, 5=very significant)

Security

Performance

Availability

Hard to integrate with in-house IT

Not enough ability to customize

Worried on-demand will cost more
Bringing back in-house may be difficult
Regulatory requirements prohibit cloud

Not enough major suppliers yet

Source: IDC Enterprise Panel, August 2008 n=244

© 2012 SAP AG. All rights reserved.
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CurypHocT B Obnaka

OcHOBHMUTE N peaAn3BuKartesictBa

Exposure B mpexa / IHTepHeT
KoonpaHe Ha gaHHUTe (encryption)
[osepue (trust)

N3onaunsa npu multi-tenancy

n peanMmcTBa U HeaAoCTaTbLUMU

© 2012 SAP AG. All rights reserved.
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SAP NW Cloud
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UdpacTpykTypa
Mpexa n suptyanusaums
NMnardopma
Provisioning n asBtomarusaums
Ycnyru (services)

NMpunoxeHunsa
Pa3spaboTka 1 )XM3HEH UNKbBII

© 2012 SAP AG. All rights reserved.

Software aaS (applications)

Services

Infrastructure aaS




[TnaTdopma

Provisioning n astomarnsaums

Ycnyru



Ycnyru Ha SAP NW Cloud

o Connectivity service

o Persistence service (MaxDB, HANA DB)
o Document service

o Configuration Service

o SAP ID Service

© 2012 SAP AG. All rights reserved.




Monitoring

Monitoring
Nagios
Operators cockpit

Alerting

BasupaH e Ha nHdpopmauusa nasawa ot Nagios

Logging
JloroeeTe ce 3anuceat Ha EBS (elastic block store)
volume

Cockpit 3a onepaTopwu

AOMUHUCTPATUBHO NPUIIOXEHWE U3NON3BaHO OT
onepaTtopuTe 3a ynpasrieHne u KoHpurypaums Ha
nnargopmara

© 2012 SAP AG. All rights reserved.




AQMWHUCTPATMBHO NMPUIOXeHue 3a onepaTopu

Hristo Dobtchev

TOTAL RESOURCES

2 28 4 765

ALERTS Critical Wamnings Ok

9 5 783 165 609 774 1 1 0
Error  Changing Ok SPACES APPLIANCES COMPONENTS m;DL';BE': ‘Warnings Ok

561 8 26 53 44 7

i mi.small sap.c4.m8 sap.c1.medium sap.c1.m2 sap.c2.m4 m1.large

VIRTUAL MACHINES

Filter by Metrics m Critical | Warning | Ok | Filter by VM State m Eror | Changing | Ok || Filter by VM size m ml.small | sap.cd.m8 | sap.clmedium @ sap.cim2  sap.c2md mllarge J\
¥ Account : Application : Component Host Name  Runtime Tenant VM Size Metrics VM State Last Change
voice4sap [ Sproockpit - web vsal91867 1.15.9.2 mi.small Ok Started 2012-12-04 11:34:26 (36 d 23 h 29 min 23 sec)
Open https://sprcockpitvoicedsap.prod.jpaas.sapbydesign.com/SFRCockpit Logs Awvailability
Disk 10 0B/s NODE_COMMAND_FPORT -1
CPU Load 2% AGENT_JMX_RMI_SERVER_PORT 8501
Memaory Usage 53 % JMX_RMI_SERVER_PORT 8503
Network Ping 0 % lost JMX_RMI_PORT 8502
Used Disc Space 44 % HTTPS_PORT 2041
AGENT_JMX_RMI_PORT 8500
HTTP_PORT a001
voicedsap : odata - web vsa107091 1.16.7.1 mi.small Ok Started 2013-01-08 15:23:10 (1 d 19 h 40 min 40 sec)
voicedsap : obesprcockpit @ web vsalB6268 1.16.7.1 m1.small Ok Started 2012-12-13 18:12:05 (27 d 16 h 51 min 45 sec)
voicedsap | cloudstt : web vsa102696 1.15.9.2 mi.small Ok Started 2012-12-12 11:06:26 (28 d 23 h 57 min 23 sec)
voicedsap | checkout - web vsa108205 1.16.7.1 m1.small Ok Started 2012-12-189 15:33:37 (21 d 19 h 30 min 13 sec)
vdsnlp : googlestt - web vsal99934 1.14.51 sap.c4.mg Ok Started 2012-11-16 23:24:26 (34 d 11 h 39 min 24 sec)
wdsnlp : corenlp © web vsal98366 1.14.51 sap.c4.mg Ok Started 2012-11-29 03:18:30 (42 d 7 h 45 min 18 sec)
wasnlp © basic : web vsal983r9 1.14.51 sap.c4.mg Ok Started 2012-11-27 02:32:02 (44 d 8 h 31 min 48 sec)

© 2012 SAP AG. All rights reserved.




[MTpunoxeHusn

Provisioning Ha NpunoXxeHuns
PaspaboTka 1 XXN3HEH LUMKbI



Deployment

Deployment ce usnbnHaBa OTBbLH

PaspabotunkbT TpsibBa ga Buxaa L3 load-
balancer

TpaHcnopTHUAT npoTtokon € HTTP n ce
nsnonssa REST API

Mma java deploy KIMeHT, KOWTO MOXe aa ce
nanonaea B Eclipse IDE n 8 Neo command
line tool

Basic authentication

Deploy 3aaBkuTe ce nogaBaTt KbM
opkecTpatopa 4pe3 REST

MpuUNoXeHneTo 1 Npunexaiimte My 4yacTu
ce CbxpaHsaBaT B repository

© 2012 SAP AG. All rights reserved.




XN3HeH uMKbI Ha npunoxeHue

VM Provisioning
M3BbpLuBa ce OT opkecTparopa

Provisioning scripts Ha NpUNoXeHNeTo

WMHcTanupat nHpacTpykTypHUTE 4actu Ha
nnatgopmara

MHcTanupart java cbpBbp
MHcTanmnpat noTpebuTenckoTo npunoxeHme

Admin agent
CrapTtupa java cbpBbp npoueca

CBbp3a ce ¢ opkecTpaTtopa 3a Aa perncrpupa
MPUNOXEHMETO

© 2012 SAP AG. All rights reserved.




Kak pa npo6Bam?

SAP NetWeaver Cloud

& Productive Cloud
https://help.netweaver.ondemand.com

% Developer Center & Trial
http://www.sap.com/clouddeveloper

YW @sapnwcloud; #sapnwcloud

© 2012 SAP AG. All rights reserved.
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